ABSTRACT Objective: To investigate the prevalence of sleep disorders in a sample of children from a public hospital in the city of São Paulo, Brazil. Method: 330 children, who came to the clinical laboratory, were consecutively investigated for sleep disorders, using the sleep disturbance scale for children. Gender, age, and social/economical classification were considered. Results: Sleep disordered breathing (SDB) showed higher prevalence in our sample (55%) than in data found in the literature. Prevalence of sleep hyperhydrosis (SHY) was 27% considering the whole sample. Boys and children in age range 7.1 to 11 years old showed higher prevalence for SDB as well as children belonging to lower social/economic classifications who were also more prevalent for disorders in the transition of sleepwakefulness. Conclusion: Sleep disorders were highly prevailing in our study, mostly SDB and SHY which were exceedingly more prevalent in boys in relation to international literature. Key words: children, sleep disorders.
Sleep includes physiological and behavioral aspects that can be measured with the use of interviews, questionnaires, or with video polysomnographic technology 1 . It has an important role in children's development, influencing not only physical and emotional maturation, but also the cognitive function 2 . Sleep disorders (SD) are not a rare phenomenon. Patterns and arising of sleep problems are influenced in pediatric populations by social, cultural and familiar models, as well as biological and psychological factors. Therefore all of these aspects must be considered when examining sleep behaviors 1 . Prevalence of SD in childhood varies around 19% to 30% 1 . Data are controversial mainly due to methodological differences among studies, with values for SD diverging between 1 to 43% in the international literature 2, 3 . SD varies with age, stage of development, and ethnicity 1, 2 . However, the consequences of SD seem to be universal, reflecting in the children's diurnal behavior as excessive daytime sleepiness (EDS), and mood changes 4 . The regulation of mood and modulation of emotions seem also to be affected by quantity and quality of sleep 1, 3 . Superior levels of cognitive function like the capacity of abstraction, flexibility, and creative thinking appear to be sensible to the effects of SD or insufficient sleep 2, 5 . EDS a quite common factor in school environments, may appear due to sub optimal duration of nocturnal sleep, besides the SD, leading to a poor academic performance and attention difficulties 2, 6 . The concept that the relationship between sleep and a child's well being is bi-directional seems clear enough. These factors per se would justify the realization of studies focusing the prevalence of SD in infancy. However, data in the literature are scarce and poorly standardized. This problem is more common in certain SD like sleep hyperhydrosis (SHY) which seems to be associated to the presence of sleep disordered breathing (SDB). There are no studies in the international literature that have evaluated specifically the prevalence of SHY.
The objective of this study was to evaluate the prevalence of SD in a pediatric population of a public hospital in the city of São Paulo, Brazil, in relation to gender, age, and social economic status, using a validated tool.
METHOD

Population and setting
We studied 330 children (166 boys, mean age 8.9±3 years old), recruited at Candido Fontoura Children's Hospital (CFCH), a pediatric facility of the public health system, in the city of São Paulo, from February to December, 2005.
Children and caregivers participating in the study came spontaneously to the clinical laboratory of the hospital for the realization of blood tests. Children's inclusion was sequential for all of those who came to the lab for the realization of exams that included blood tests.
The children should be accompanied by caregivers capable of answering the questionnaires used in the study. Those children that came to the laboratory in order to have tests that did not involve blood drawings, those with psychiatric and neurological disorders, and those who came for tests related to contagious diseases were excluded.
The present study was authorized by both ethics board (CFCH: process number 13000736; Federal University of São Paulo: process 1679/05). All the children's caregivers signed a consent form.
Questionnaires
All caregivers filled in charts with the child's data. Trained researchers used two questionnaires to identify sleep and social economic variables. Social-economic parameters were assessed using the Escala Social de Pelotas 7 , which classifies the population in six categories according to profession and educational levels. Its scores range from 1 (the highest) to 6 (the lowest). The group we studied presented 5 children that lived in institutions; they were classified socially as 0. Sleep variables were assessed through the sleep disturbance scale for children (SDSC) 8 , recently validated in Brazil 9 , comprising of 26 questions and stratified answers in a Likert scale, according to frequency.
SD considered in the study according to the sleep disturbance scale for children 8 
Disorders of initiating and maintaining sleep (DIMS):
These disorders refer to those problems appearing at sleep time as well as frequent arousals during the night. They are highly prevalent in children, and can be found in approximately 30% of infants and pre-scholars. The refusals to go to bed, plus other typical behaviors at sleep time (verbal protests, crying, etc) are clinically considered as behavioral insomnia of childhood. Night arousals are considered when caregivers regard them as problematic, usually because they are frequent and/or prolonged, requiring some kind of intervention 10 .
Sleep disordered breathing (SDB):
Pediatric sleep apnea and hypopnea syndrome (OSAS) is characterized by partial upper airway obstructions, intermittent complete or partial obstruction, or both prolonged and intermittent obstruction that disrupts ventilation during sleep, with the maintenance of respiratory effort 2 . In children it is followed by hypercapnia and arterial oxygen desaturation. An important symptom is snoring, which is present in practically all children showing OSAS. The intensity of snoring is not related to the severity of the syndrome. Prevalence in the literature varies from 2% to 3% during those arousals from slow-wave sleep in the first part of the night. The individual appears to be disoriented in relation to time and space, and may show a slowness of speech. Prevalence in children between 3 and 13 years old is 17.3%, with no differences between genders 10 . Disorders in the transition of sleep-wakefulness (DTSW): Nightmare disorders: the child presents with recurrent nightmares including disturbing mental experiences. This disorder occurs generally in the rapid eye movement (REM) stage and usually leads to arousals. Its prevalence is 5 to 10% in children between 3 to 5 years of age 10 . Sleep terrors are arousals from slow-wave sleep, followed by a cry or loud scream. Behavioral manifestations may also appear as well as manifestations of the autonomic nervous system, reflecting intense fear. Frequently, there are strong autonomic discharges like tachycardia, tachypnea, flushing of the skin, diaphoresis, mydriasis, and increased muscle tone 10 . Also in this group, sleep related bruxism is an oral activity characterized by tooth-grinding sounds or tooth clenching during sleep frequently associated to arousals. It may cause abnormal wear of the teeth and its etiology is still uncertain. The highest prevalence is during childhood, around 14 to 17%, and decreases with age 10 . In sleep talking as the name states, the individual produces words and speech while sleeping with different levels of inteligibility 10 . It is a very common SD in the general population and may have a genetic component. It is highly prevalent, and is reported in half of the children in general with no differences between genders 10 . Head banging or body rocking is a rhythmic movement disorder related to sleep, characterized by repetitive, stereotyped, rhythmic motor behaviors (which are not tremors). This disorder occurs during drowsiness or sleep, and involves large muscle groups. Its prevalence is 59% in children at 9 months of age, and 5% in children around 5 years of age, with no differences between genders 10 .
Excessive daytime sleepiness (EDS) is defined in childhood as a larger amount of sleep than in other children of the same age. The child has a greater necessity of naps than his/her companions of the same age, or shows a change in sleep patterns with an increase of sleeping hours 11 . Sleep hyperhydrosis (SHY): This disorder consists of night sweats; there are no data in the literature about the prevalence of this sleep disorder.
Sample stratification
The sample was divided in three subgroups according to age range, following developmental criteria: age range 1, (from 4 to 7 years); range 2, (7.1 to 11 years); range 3, (11.1 to 14 years).
Data analysis
Data were compared using Prism 3.0 and SPSS 13.0 software for statistical analyses. We used Student T test for comparison of continuous data, chi square and exact Fisher test for categorical comparisons, taking in account gender, age range, and social classification 7 . Data are presented in means and standard deviation.
RESULTS
Three hundred and thirty children participated in the study, 166 boys (50.45%, mean age=8.9±3.0) and 164 girls (49.54%, mean age=9.0±2.77). There were no differences in age by gender distribution (p=0.76, Fig 1) .
Prevalence of SD by gender and age range There was no difference in the general distribution of SD in relation to gender (p=0.48) or age (p=0.38), when the whole sample was considered (Table 1) .
When we studied the groups from age ranges 2 and 3 (Fig 2) , the number of children with SD was 67 (19.36%) in age range 2 and 27 (8.51%) in age range 3 (p=0.03; CI=1.07-3.34). SDB was more prevalent in age range 2 (p=0.05). The prevalence of SHY was significantly higher in age range 1 than 3 (n=25, 7%; n=10, 3% respectively. p=0.009 and CI=1.27-7.29). The other SD did not show significant differences in relation to age (Table 2) .
When we analyzed SD in relation to gender, we observed a higher prevalence of SHY in boys (n=40, 12%) than in girls (n=22, 6%); p=0.002 and CI=1.06=3.56. Prevalence of SD according to gender are shown in Fig 3. There were no differences in the distribution of the other SD in relation to gender.
SD distribution according to social-economic level
Most of the children in our study belonged to levels 4 (36%) and level 6 (36%). Table 3 shows the distribution of the sample in different social-economic levels in relation to SD. There were no representatives in levels 1 and 2. Sleep disorders in children: public hospital prevalence Potasz et al. Sleep disorders in children: public hospital prevalence Potasz et al.
The distribution of SD among the social-economic levels showed a higher prevalence of SDB in group 5 (n=53; 16%) and 6 (n=37; 11.2%). Group 4 (n=2; 6%), 5 (n=53; 16%) and 6 (n=37; 11%) showed higher prevalence of DTSW than group 2 (0%), p<0.05.
Groups 4 (n=6; 1.8%), 5 (n=1; 0.3%) and 6 (n=11; 3.36%) showed a higher prevalence of EDS when compared to groups 3 (n=3; 0.9%) and 2 (n=1; 0.3%), p<0.05.
Children in group 6 (n=20; 6%) of the social-economic classification showed a higher prevalence of SHY than group 5 (n=16; 4.8%), p<0.05. Children in levels 5 and 6 presented higher prevalence of SHY than those from groups 4 (n=23; 6, 9%) and 3 (n=3; 0.9%), p<0.05. There were no differences in the distribution of other SD in relation to social-economic level.
DISCUSSION
The aim of our study was to investigate the prevalence of SD in a sample of Brazilian children living in the city of São Paulo, who went to a public pediatric hospital for blood tests. We investigated the presence of these disorders in relation to age range, gender and social-economic level, using Bruni's scale criteria 8 . The first point that comes to our attention is the higher prevalence of SDB in our sample when compared to data in the literature; our children showed a prevalence of 55% for this SD, while international data fluctuate around 2-3% 2, 3, 10 . This discrepancy among data may be the consequence of the methodology used to detect the disorder. In our study, information was obtained through the caregiver's answers to a specific questionnaire 10 translated and validated in Portuguese 9 . The referred questionnaire is consonant with the categories used by the Centers of the American Society of Sleep Disorders 10 , which recommended a more adequate classification for pediatric SD. This questionnaire takes in account snoring and other symptoms indicating respiratory problems in the SDB category. The assessment of SDB in children has been based on caregiver's reports, for clinical and research purposes, as a risk indicator for OSAS 12 . These reports may be considered as predictors of pediatric OSAS.
A large number of published studies used adult criteria to detect SDB 13 . None of them took in account for example, the presence of upper airway resistance syndrome in their evaluations. The diagnosis of this problem would require esophageal pressure monitoring, a non-routine proceeding in the majority of sleep centers 14 . A study about SD, using an epidemiological survey questionnaire from the Sleep Center in the Children's Hospital and Sydney University in Australia, that was adapted, translated into Chinese, and revised for regional dialects, examined children belonging to age range 2 to 12 years, divides SDB in frequent snoring (5.6%), oral breathing (4.1%), choking (0.9%), and respiratory pauses (0.2%) 15 . Other studies, employing polygraphic and clinical evaluations, report differences in the prevalence of habitual snoring from country to country, with numbers between 6% and 26% 16 . One of these investigations studied Australian children between 2 and 5 years of age, using a questionnaire developed by the researchers in cooperation with specialists in SDB, but not yet validated. This study reported a prevalence of 10.5% for SDB 17 . Some studies conducted in Italy (parental reports and ambulatory monitoring) and Thailand (postal questionnaires about snoring and other symptoms of SDB), described habitual snoring varying from 4.9% to 34.5% in elementary school children 18, 19 . The majority of studies published in the international literature about pediatric OSAS agree that this is a common SD, but considerably sub diagnosed in this population [2] [3] [4] 20, 21 .
In our study, children may be more affected by allergic and/or respiratory diseases, which favor the presence of SDB. The exposure to high levels of environmental pollution which characterizes an urban center like São Paulo might be an explanation for this finding. There are data in the literature about a higher prevalence for snoring, oral Sleep disorders in children: public hospital prevalence Potasz et al.
breathing and periodic limb movement in sleep in urban areas 15 . A study 22 shows prevalence for habitual snoring of 15.2%. Participants included in this research showed high numbers for asthma (18.7%), and allergies (44% for allergic rhinitis and hay fever). Allergies are a risk factor for SDB 23 , as well as increases in tonsils and/or adenoids among other causes for obstruction 23, 24 .
The well known problems in the Brazilian health system may be hampering the diagnosis of tonsil hypertrophy in children who snore or present OSAS, or even delaying necessary surgeries for the resolution or improvement of such disease 25 . Our data showed a significant difference in the prevalence of SDB and SHY in relation to age range. SDB presented difference in prevalence between age range 2 (7.1 to 11 years old) with 67 (19.3%) children, and age range 3 (11.1 to 14 years old) with 27 (8.48%) children. These data agree with a study performed in the United States (Division of Pediatric Otolaryngology, State University of New York Downstate), in 2004 14 , on the evaluation of pediatric OSAS. In this study there was a higher prevalence of OSAS diagnosed through polisomnography in children around 7 years of age.
In pediatric populations, the most common cause for SDB (and OSAS) is tonsilar hypertrophy, mainly in preschool years, when there is an accentuated growing of lymphoid tissue 21 . This fact, added to the referred problems for diagnosis and treatment of the disease may explain the higher prevalence of OSAS in age range 2.
SHY showed difference in prevalence between age range 1 (7.5%) and age range 3 (3%). Nocturnal sweating is not much studied in the literature, but some studies already relate this disorder with SDB 8 . In the age range we studied (childhood and adolescence), SD not always are an isolated event. Frequently there may be an overlap of signs and symptoms in the same person 8 . Night sweating seems to be a common symptom of OSAS 26 , but the pathogenical mechanisms are not clear yet. This relationship may be due to an increase in the respiratory effort linked to the mechanical obstruction, or to an indirect effect of sympathetic activation of the vasopressin systems 27 . Considering SDB and SHY as problems that seem to move together, the higher prevalence in younger ages as compared to older ones seems logical.
Boys presented higher prevalence of SHY. Literature shows a higher prevalence of SD in males 15 mainly SDB 15, 21, 22 , agreeing with data found in our study. We did not find epidemiological reports on SHY, but if we consider that this disorder may be associated to SDB, the higher prevalence in boys concurs with international literature 16, 21, 22 . Regarding the social classification of the sample, we found significant differences in prevalences of some SD in some social/economic groups. Literature is very poor on papers that analyze social factors and SD in children. There seems to be a relationship between SD and the number of people living in the house (the bigger the number of inhabitants, the higher the chance of the presence of SD in resident children) 28 . Parents' behavior at sleep time also influences sleep latency (longer for a more accentuated parents' presence), higher incidence of nocturnal arousals, and a reduction in total sleep time 29 . Cultural factors are important determinants of sleep practices and behaviors in children; these factors may influence the type and frequency of SD in pediatric populations 1 . Sleep disorders in childhood are also associated to the level of parents' knowledge about sleep hygiene 30 . A study found in the literature 31 , related active as well as passive exposition to television, as a facilitating factor for the appearance of SD. This same study showed that the type of programming to which that child is exposed, also influences his/her patterns of sleep. The exposure to adult contents was highly correlated to the occurrence of SD.
The population in our study belongs in its majority to lower economic/social groups. This might explain the difference for some SD. This particular group of people might live in smaller houses, where super population and inadequate sleep environment, mainly regarding noise and ventilation, favored the presence of SD. In the same way, the fact that parents might be sharing the same room or even the same bed with their children, might facilitate their perception about SD in these children.
Small surroundings also propitiate a constant exposition to television, even at sleep time, a factor that may be worsened by the lack of knowledge about good sleep hygiene.
In conclusion, SD were highly prevalent in our study, mostly SDB and SHY which were exceedingly more prevalent in boys. It also demonstrated a higher prevalence of other SD in the group we studied in relation to international literature. The variables that account for these numbers need to be studied in our pediatric population, so that public health politics may be adopted regarding prevention and treatment of SD.
